This study deals with the influence of education on population dynamics of African snail, Achatina fulica, in Santana, Amapá, Brazil. Mollusc samples were taken with the installation of two quadrants of 2.00 × 2.00 meters, where there was the presence of animals in five installments (urban land) in each neighborhood. Individuals were collected by manual capture with an effort of 2 hours per plot/sampler and then weighed and measured. Questionnaires were administered to residents of each neighborhood order to know their perception towards the African snail. The results indicated a significant population growth, with 419 molluscs identified as A. fulica in the three neighborhoods of the city of Santana. Growth was higher in the center and Paradise neighborhoods, being observed in these two districts the care of cleaning the property was poor, enabling the installation of molluscs. The information reported by residents interviewed indicated that the level of education of the same, as well as its hygienic practices was related to the occurrence and abundance of the species under study. In the Amazon Village neighborhood, the abundance and occurrence were smaller and not different in past study. It became apparent that residents with higher education levels were those which kept hygienic with their property, which directly influenced the non-installation of alien species, contributing indirectly with the environment.
Introduction
In any society, differences between individuals are consistently observed both in relation to the place they occupy in the social hierarchy as to their individual against the collective behavior (Tedesco, 2012) . It is recognized that such differences are associated mainly to educational opportunities, the occupational trajectories, social prestige, access to goods and services and the political and social behavior (Alves & Soares, 2009) . These possibilities undoubtedly the most democratic and accessible is education, because it allows an individual, socio-hierarchically lower, can ascend socio-financially, regardless of their preterit conditions, whether financial, ethnic, religious or political, and makes potentially able to improve their quality of life (Freire, 2002) .
Education is one of the key factors in the quest for greater equity and justice in society, however sometimes the expectations surrounding it do not correspond to the real possibilities of generating desired changes (Tedesco, 2012) . Education, as a mediator and transformative activity, is one of the actuation means by which individuals realize how society beings, by providing sensitive perception of experiences and be aware of the material conditions of existence; while exercising their capabilities to jointly define the best ways to sustaining life; and by allowing for generation of new knowledge to critically reflect on your daily tasks, transferring them to others, and thus setting up the educational process (Saviani, 1985; Layrargues, 2000; Duarte, 2002) .
In modern society, daily activities have been used increasingly specific educational processes, independent of area end of the activity, such as in environmental, health, industrial, primary production, among others, to make them more efficient, effective and efficient (Tamoio, 2000) . In the specific case of the questions on the environment, environmental education has become a major tool for mitigating environmental problems, is in understanding the perceptions of individuals about environmental issues, either in practical actions minimizing environmental degradation, or even in the production of relevant knowledge and forwarding suggestions for public policy and legislation for the relevant sectors (Sato, 2002; Abramovay, 2012) .
Until the first decade of the 21 st century, the theme of exotic and invasive species was rarely worked in Brazilian education. Even in the environmental education literature, little is produced in terms of themes, the most common being those dealing with issues related to waste, deforestation and pollution (Brazil, 1997) . Nevertheless, research groups have called attention to the situation of the increasing introduction of invasive alien species, thus promoting discussion of the problem and monitoring and control actions by the government, through its competent bodies (Pimentel et al., 2001) .
One of the most aggressive exotic species, in terms of invasion, is the Achatina fulica, regarded as one of the 100 worst invasive alien species (IUCN, 2000) , both represent a worldwide environmental problem as to affect human health and the economy (Teles & Fontes, 2002; Graeff-Teixeira, 2007; Nascimento et al., 2003) . This species, once established in the new region, its population can reach very high numbers (Civeyrel & Simberloff 1996) , disturbing the natural and anthropogenic dynamics. In Brazil, A. fulica was introduced in 1980 and was present in most of federative units in the country (Teles et al., 1997; Vasconcellos & Pile, 2001; Teles & Fontes, 2002) .
It should be noted that invasive species are the second cause of loss of biodiversity in many ecosystems, may cause also change in its structure and function and increased homogenization of a single regional biota (UCS, 2001 ). Environmental problems can arise because there are no predators to A. fulica in non-native areas of the species, which can pose a threat to the native snails (Angra, 2002; Fisher & Colley, 2005) In the state of Amapá-Brazil no precise data on the introduction of A. fulica, however, two studies (Sá-Oliveira et al., 2012; Sá-Oliveira et al., 2013) report the occurrence of this species in two cities in the state (Macapa and Santana), both are located on the banks of the Amazon River in northern Brazil. In both studies it was found young populations of the species, without, however, conclude whether the people were actually in the process of decline or expanding, because the classification used does not allow peremptory conclusions.
The observed in the two previously mentioned studies was that most of molluscs found were related to disturbed areas, with clear problem of waste concentration and lack of hygienic care by residents of the assessed real estate. Studies have not made a socioeconomic approach of residents to assess possible relationships of the presence of molluscs in their homes with their educational, financial and political aspects (Sá-Oliveira et al., 2012; Sá-Oliveira et al., 2013) .
Given these considerations, the purpose of this study was to conduct a monitoring of the population of A. fulica in the same area where was held the past study in the city of Santana and evaluate the socioeconomic conditions of the residents of the properties monitored by analyzing the concepts and perceptions thereof, relating the presence of molluscs their socioeconomic factors, the ability to answer what or what are the main factors contributing to the establishment of invasive species in the investigated areas.
Methodology

Study Area
The study was conducted in three districts of Santana: Paradise (00˚01'41.30"S/51˚10'37.96"W), Central (00˚02'32.05"S/51˚10'21.52"W) and Amazon village (00˚03'05.93"S/51˚09'22.85"W), which are located in northern, central and southern part of the city, respectively. The city of Santana is located in Amapá state Southeast region between the geographical coordinates 00˚02'06"S/51˚10'30"O, at a distance to the capital 30 km. The estimated population in 2014 by the Brazilian Institute of Geography and Statistics (IBGE, 2010) was 110,565 inhabitants and the area is 1,577,517 km², resulting in a population density of 69.03/km² (Figure 1 ). In the city there are five predominant vegetation: thick, dense tropical forest, wetland, lowland forest and ecological tension. The climate is hot and humid rainy tropical and its average temperature is 28˚C.
Paradise neighborhood is located in central city of Santana, is located on land sites and flooded with problems of poor sanitation, public sanitation, poor paving. The Centre district is a commercial area of central Santana. This neighborhood is located on dry, flat land area, with a few properties in flooded area, has better urban structure that Paradise neighborhood, but with clear sanitation problems. The Amazon Village neighborhood is located in east-southern area of Santana, is the one with better urban structure, when compared to other neighborhoods, due to have been designed and built by a mining company Manganese, to live their employees higher level, such as engineers, managers, doctors, etc. 
Sampling Design, Measurement Procedures and Data Analysis
Sampling
The study was conducted in 2014 and samples were taken with the installation of two quadrants of 2.00 × 2.00 meters, where there is the presence of molluscs in five installments (urban lots) of 10.00 × 25.00 meters in each district, with a total area of 3750 m². Individuals were collected by manual capture with an effort of 2 hours per plot. The substrate and vegetation where the molluscs were caught in addition to the environmental variables were photographed parcels and identified as water conditions (flooded and dry), food (fresh and processed) and Property cleaning aspect (appropriate and inappropriate).
Mensuration
The individuals collected were fixed in 70% alcohol and taken to the laboratory of Ichthyology and Limnology-UNIFAP to identification and measurement. For morphometric analysis we used a Vernier caliper with a precision of 0.05 mm, considering the greater length of the shell (the apex to the edge) and weighing 0.01 g precision scales were used.
Data Analysis
Histogram size classes were built (15 mm) for individuals collected in each neighborhood. Through the size of classes individuals were classified in their stages of life according to the classification proposed by Tomiyama (2002) considers that juvenile snails with 10 -40 mm shells; young individuals with shells from 40 to 90 mm and those with adults over 90 mm long shells. The differences in the percentage of dead and living individuals were compared using the Chi-square test with Yates correction and level d significance level of 0.05.
Records of the population of A. fulica in Santana neighborhoods in terms of abundance performed were compared between neighborhoods and checked if their differences were significant and also compared to the results of a past study by Sá-Oliveira et al. (2013) in same area of study, through Chi-square test with Yates correction and significance level of 0.05.
To quantify the importance of environmental variables used Water conditions (flooded and dry), Food (fresh and processed) and Property cleaning aspect (appropriate and inappropriate) in determining the likelihood of individuals living and dead A. fulica we used the statistical model of logistic regression analysis. This method is the most efficient to model the occurrence of individuals (Quinn & Keough, 2005) , with advantage over the other for allowing the development of a predictive equation of the occurrence of species. The models were adjusted by using the maximum likelihood algorithm, aiming to test the null hypothesis that the importance of environmental variables is equal to zero. We used one (1) in cases of occurrence and zero (0) to absence of snails in each district, also used one (1) for the inappropriate variables (cleaning: inadequate), dry (hydro condition) and processed (food). All analyzes were performed using the Bioestat 5.3 software (Ayres et al., 2007) .
Perception of the Residents in Relation to A. fulica
Questionnaires were applied with questions regarding the A. fulica the residents of the three neighborhoods studied (Amazon village, Central and Paradise) and socio-demographic data of respondents, without identifying them. Data regarding the perception of the residents were analyzed by percentage. To see if there were differences between the wage income of the residents of the three neighborhoods conducted an analysis of variance (ANOVA) with subsequent Tukey test and α = 0.05.
To verify that social factors such as level of education, income, household waste had influence on the occurrence of A. fulica in the three neighborhoods, there was a logistic regression analysis, using one (1) to cases of occurrence and zero (0) for lack of snails at each property; It is also used one (1) to low levels of education and low income. The models were adjusted using the maximum likelihood algorithm. These analyzes were performed using the software Bioestat 5.3 (Ayres et al., 2007) .
Results and Discussion
The collections resulted in getting 419 molluscs identified as A. fulica in three neighborhoods of the Santana city, with 190 in Central, 172 in Paradise and 57 in the Amazon Village neighborhood. Regarding the percentage of individuals living and dead, there was predominance of living in Central and Paradise. In the Amazon Village neighborhood, there was a predominance of deaths, and these significant differences for the dead (p < 0.05) ( Table 1) . The Chi-square test showed significant differences in the abundance of A. fulica between the Amazon Village neighborhood with the center (χ 2 = 72.49; DF = 1; p = 0.0001) and the Paradise neighborhood (χ 2 = 55.40; DF = 1; p = 0.0001), with no differences between the Centre and Paradise (χ 2 = 0.38; DF = 1; p = 0.58). These results suggest that environmental and social factors are acting positively in controlling the invasion of African snails in the Amazon Village neighborhood and that the same factors do not occur in the same way in the other two districts assessed.
With regard to organic substrates used by molluscs, found individuals in areas considered as composting, vegetables, organic waste, decaying wood, feces and litter, with a predominance in the litter in all size classes (large, medium and small). In Central and Vila Amazon quarters, most snails were on construction rubble, walls, wood surfaces and ornamental plants. Unlike in the Paradise neighborhood, most of the snails was associated with organic waste, fruiting vegetables, animal feces and decaying organic matter present in the buildings of this district. Food scraps and other organic waste in backyards and vacant lots, and provides substrates for A. fulica may also be used, favoring the establishment of this species in urban or disturbed areas (Fischer & Colley, 2005; Sá-Oliveira, 2013) .
In terms of population length structure, it observed that, in all quarters, most individuals showed variation in length between 30 and 75 mm, featuring a younger population (40 -90 mm) (Figure 2 showed greater range of length for individuals in Paradise neighborhood. According to Tomiyama & Nakane (1993) , the dispersion of the species is most effective among young individuals. At this stage of development molluscs moving up to 15 meters per night, which in principle would allow the displacement of 500 meters in one semester (Tomiyama & Nakane, 1993) , which may explain the dispersion found in this study.
In some real estate (3) of the Amazon Village neighborhood was not registered the occurrence of african snails. In the Central, only a property was no snails and, at Paradise, the five homes showed occurrence of molluscs. Logistic regression analysis indicated that the occurrence of A. fulica individuals, living and dead, may be related to variables denoting anthropogenic environment, evidenced from the general predictive model: LogitY = −2.4958 + (0.3064 X1) + (3.9594 X2) + (1.2936 X3), as follows: Y = Occurrence; X1 = water condition; X2 = Cleaning; and X3 = food.
The analysis shows that the occurrence of A. fulica has 52 times more likely (odds ratio) to happen if the property is not cleaned properly. The variable property cleaning is responsible for 81.25% by the occurrence of shellfish ( Table 2) . When added Food variable, the probability of occurrence rises to clam 95%, indicating that the occurrence of A. fulica is related to these variables. Model validation done by the likelihood function (−2log * likelihood = 12.25; χ 2 = 14.48; DF = 3, p = 0.002) was statistically significant, indicating that the model was suitable for the analysis.
Studies have shown that A. fulica is not demanding as regards its food, consumes at least 500 different plants, algae and lichens, also eat bone and dead meat, including limestone and walls to sources of calcium, which is considered a species that negatively impact the food chain (Prasad et al., 2004; Aquino, 2010) . However, it was observed that when are available easiest foods such as organic waste, A. fulica uses them without going in search of natural foods such as plants. Fischer & Colley (2005) found that the snail has a preference for certain types of organic waste and the urban environment makes it easier to expand the foraging time and is one of the determining factors of the increase in the species growth. A large deposition of organic solid waste in urban environments is one of the determining factors favorable and the proliferation of A. fulica in cities.
According to Raut & Barker (2002) , the availability of different food resources that promotes choice and plenty of food, may have an important effect on population dynamics. These factors can influence the growth rate, survival, fertility and recruitment, since the takeover of different nutrients results in larger individuals in a short time. In addition to feeding paper and even wall paint, become cannibalistic, eating eggs and young of the same species, mainly in the absence of calcium (Ireland, 1991) .
For all three neighborhoods grouped, population structure length which categorizes life stages of A. fulica shown that young subjects (67.1%) were predominant, followed by individuals in the juvenile stage (32.7%). Throughout the sample was captured only one individual in the adult stage (0.2%) in the Paradise neighborhood. Juveniles were prevalent in neighborhoods Central, Paradise and Amazon Village (Figure 3) .
The population growth of A. fulica in the three districts of Santana proved to be increasing in relation to the past study by Sa-Oliveira et al. (2013) , around 90% increase, as in the earlier study were 246 registered individuals and in this 419 individuals were recorded, noting that both recordings were made using the same sampling effort in the same areas. The Chi-square test with the results of the records of the two studies showed significant differences (χ 2 = 121.66; DF = 1; p = 0.0001), which confirms the clam population increase in the three districts of Santana.
When checked by quarters, it was observed that there was an increase in all but with a larger increase in the Central neighborhood compared to the past study (Paradise = 159 ind.; Central = 55 ind.; Amazon Village = 32 ind.) being the Amazon Village neighborhood with steady growth. The Chi-square test (χ 2 = 8713; DF = 1; p = 0.002) showed significant differences between records of the current study and past the downtown. In other districts the differences were not significant (p > 0.05). Sociodemographic profile and perception of the population in relation to A. fulica.
A total of 296 people surveyed, it was found that most have only 1˚ degree (49.32%), and residents of the Paradise neighborhood (73%) over those who were in this condition. The inhabitants of the Amazon Village and Central were those with the highest educational level, with second and third degree (>70%), and residents of Vila Amazon those with the highest percentage of higher level of educational background (Figure 4) .
In relation to income, respondents residents of the district central were those with monthly income higher than 10 minimum wages (11.5 ± 2.44) (1 minimum wage = US$ 190.00). The Amazon Village neighborhood had an average monthly income of 6.00 ± 2.16 minimum wages, while residents of the Paradise neighborhood, those with an average monthly income of 4.70 ± 2.53. The differences between the monthly income of the Central's residents (most) compared to residents of other districts were significant (ANOVA: F = 6.21, p = 0.001; Tukey: p < 0.001), and this difference in favor of the Central neighborhood residents. This income gap is due mainly to the commercial activity developed by most residents of this neighborhood.
In Paradise neighborhood, 54.5% of respondents said living in low-lying areas, seasonally flooded, called hangover. In another way, all respondents (100%) of the Amazon Village neighborhood reported that their immobiles were built in high areas that do not flood temporarily. Part of the Centro neighborhood of the respondents said they lived in low land areas (34.5%) and partly in high areas (65.5%). About 68% of respondents had their own property, with the majority not performed regularly cleaning your home, except the inhabitants of the Amazon Village neighborhood, of which 93% had clean their property.
Most respondents (60%) knew about A. fulica and had observed the snail in their urban property and never viewed these molluscs out of the urban environment. Knowledge about the snail outside the urban area was only 10% of respondents, being observed in the Environmental Protection Area-APA Fazendinha. In this environmental protection unit there is a subnormal human cluster, with all the socio-environmental disputes that these communities have, as lack of sanitation, waste disposal, inadequate buildings, among others. Although the majority of respondents know the african snail, there is still significant part of the population (40%) of the investigated districts that are unaware of the species, especially in the Paradise neighborhood, which could indicate either a lack of interest in this segment of the population for environmental issues, as the lower educational level of the same.
According to Costa-Neto & Pacheco (2004) , the way most societies perceive and expresse with respect to mollusk highlight the attitudes, feelings of contempt, fear and loathing that humans generally show the invertebrates. Studies show association of the A. fulica with schistosomiasis and transmission of other diseases ( Rozemberg, 1994; Neuhauss et al., 2007; Diniz et al., 2003) .
Achatina fulica, in nature, it feed of different types of plants (Kakoty & Das, 1987; Tomiyama & Nakane, 1993; Craze & Mauremootoo, 2002) . It is acceptable that the preference for the urban environment favors the increase of the species as it has a greater availability of shelters, chance of predators and variety and availability of food.
Regarding the popular designation of A. fulica, 73% named the clam as snail. Other names were snail and slug. Sixty-five percent (65%) of respondents knew differentiate it from other similar molluscs, most do Amazon Village (76.0%) and a minority (8.0%) of the Paradise neighborhood. Most (83%) of the respondents' answers indicated that people's knowledge about the eating habits of A. fulica were vegetables, and about 77% said that their breeding season was the rainy season.
All respondents of the three neighborhoods responded that the increase in species density occurs in winter. Most respondents replied that the mollusk transmit diseases (80%) and 25% of them could name a few diseases related to snail, as, meningitis, skin diseases and allergies, which are residents those residents of the Amazon Village neighborhood, which had higher educational level. Although about 40% of respondents have doubts on A. fulica related diseases. This suggests that respondents may be confusing or relating to species with those that transmit schistosomiasis (Biomphalaria sp.) and other native, not disease vectors.
Regarding the forms of population control of the species, 60% of the population does some form of control, and 73% of these use salt to kill, bury 15% and 12% incinerated snails. Most respondents (78%) have pets and 30% of them said that dogs and cats have different reactions to snail, such as playing or eating and that the snails feed on the feces of these animals, which indicates the lack of proper cleaning of the property by the residents. All respondents said not eat and did not know anyone who eat or create A. fulica.
The general model predictive logistic regression analysis was: LogitY = −3.982+ (−4.401X1) + (0.533X2) + (0.936X3), as follows: Y = Occurrence; X1 = Educational level; X2 = Purchasing power; and X3 = Public cleaning. The validation of the model presented Function likelihood (likelihood −2log * = 19.11; χ 2 = 16.24; DF = 3, p = 0.00) was statistically significant, indicating that the model was suitable for the analysis. Logistic regression indicated that the occurrence of fulica individuals may be related to variables denoting inadequate social habits, and that in the neighborhood where the absence of clam was evident, the level of education is higher.
The logit analysis shows that the occurrence of A. fulica has 89 times more likely (Odds Ratio) to happen if the property residents have low levels of education, indicating an inverse relationship between the occurrence of the snail in the property with the educational level of residents. Variables public cleaning and income of the residents do not have significant influence in shellfish occurrence in real estate of residents (Table 3) . When defendants about whether there was some action on environmental education to A. fulica in their neighborhoods, 100% of the interviewed said no, and those who had no mollusks in their homes said that the absence was due to the fact that they take the sanitation care in their homes, which inhibits the occurrence and installation of mollusks in their homes. This condition is related to the educational level that these individuals possess, with cleaning and sanitation habits.
Several studies indicate the power of transformation that education promotes in all human activities (Apple, 2003; Mayo, 2004) . In the environmental area, the care that individuals accessing relevant education levels have attitudes conscious with proper sanitation is notorious (Alencar, 2005; SANEPAR, 2010; Eigenheer, 2013 ), environmental protection (Forlin& Farias, 2002 Loureiro, 2004; Viégas & Guimarães, 2004; Tozoni-Reis, 2006; Higuchi et al., 2012) , agroecological farming and other environmentally sustainable food production (Layrargues, 2004; Crivellaro et al., 2008; Sá-Oliveira, 2015) .
The education is responsible, along with training by the individual awareness process, for the discernment of right and wrong in the context of citizenship. Education can be considered as one among other social practices causing effects on people, creating necessary conditions for the necessary accomplishments to their quality of life (Frigotto, 2000) . Nothing is done without the awareness and people's work, and all it has the power to alter the quality of consciousness and work, such as education, have the power to join his practice and be part of it (Brandão, 2002) . In this study, respondents with higher educational level corroborate this statement, since they were able to transform reality posed by the invasion of snails, which are established in places with household garbage and other human waste.
In another way, Freire (2000) believes that education alone does not transform society, without it neither society changes. Education is an ongoing process and inherent to live, that is, to the extent that we live in different situations, we are educating. The day-to-day is educational, because individuals are creating and recreating ways to improve their social and environmental condition, and therefore, education is not neutral, it functions as a device to frame the logic of the political system, generating a situation of disagreement between individuals, when placed in inadequate situation charged by their level of education.
It is noteworthy that the individual education process occurs throughout his life. From birth, the individual takes on knowledge, values, skills in different environments existing in the society to which he belongs. Such social learning process lasts throughout its existence (Afonso et al., 2004) . Despite some disagreement among scholars of the subject, the various forms of learning are distinguished in formal, non-formal and informal education (Brazil, 1997) .
Respondents with higher purchasing power of the present study were not those with higher levels of education, but were those who gave less attention to the areas of hygiene practices which had established the snails. For this type of behavior, Freire (2002) reveals that the best reflection is inconclusive human being that has become conscious, acting like other animals, which are trained and uneducated, with ability to learn, not only to adapt, but also have thorough knowledge of transformation of reality by intervening in it and recreating it.
The transforming power of education leads the individual to relate knowledge, hypothesize, elucubration and act to prevent and mitigate unknown situations, but for logical understanding is able to discern whether it is adequate or not, as the case of invasion by A. fulica in households investigated. For Freire (2000) , education can not be seen just inside the restricted mode of education only in itself but also in relation to other fields of knowledge capable of interpreting events.
The human being as a social biologically build your knowledge, your reality of meanings system in interaction with others and re-elaborates a dynamic and ongoing process (Kuhnen & Higuchi, 2011) . Education is cru-cial for the formation of the individual and influence his actions and attitudes in the course of a lifetime. First, the student must acquire the ability to "read the world around them", and then turn it. It's just to learn to "read the reality", aware of its responsibility and its role in society that this individual will not feel motivated to get involved with all forms of crime, either as victims or as author (Freire, 2002; Arantes, 2003) , as well as avoid negative situations and harmful to society and the environment.
In this context, education is presented as a process of dynamic formation, transformer, comprehensive, permanent and participatory, where the people involved become change agents, actively participating in both the diagnosis of the problems, planning, implementation, monitoring and evaluation of the actions, the search for alternative and deploying solutions (Moises et al., 2010) .
We emphasize that the work presented now is a pilot study to other studies concerning invasion of A. fulica in the state of Amapá, which may be performed by other researchers. Furthermore, this study serves as stimulus to the appropriate authorities to develop environmental education in educational units and in every city, with clear objectives to minimize the problems relating to the environment potentially present in the city.
Conclusion
In this study, it became apparent that residents with higher education levels were the ones who have careful hygiene with their properties, which directly influenced the non-installation of exotic species of snail, contributing indirectly with the environment by preventing invasive species interferes negatively on native species. In comparative with previous studies in the same area, it was observed that there was population growth of A. fulica in two of the three districts studied, suggesting population growth of the invasive species in Santana. The variables that contributed most to the occurrence and establishments of the species were lack of cleaning of the property and knowledge of the residents. On the other hand, the factor that minimized the occurrence and establishment of A. fulica in one of the city's neighborhoods was the level of education of its residents who become apt to develop prevention and elimination of mollusk.
